Take-home message: Admission to the ICU from the hospital ward is common, and we found that compared with admission from the emergency department it is associated with a lower quality of dying and less satisfaction with ICU care among family members. Evaluation of the receipt of palliative care suggests that family members of patients from the hospital wards receive less communication than family of patients admitted from the ED. Studies are needed to identify interventions to improve palliative care for patients who deteriorate following admission to the hospital wards.
Abstract Objective: Although most intensive care unit (ICU) admissions originate in the emergency department (ED), a substantial number of admissions arrive from hospital wards. Patients transferred from the hospital ward often share clinical characteristics with those admitted from the ED, but family expectations may differ. An understanding of the impact of ICU admission source on family perceptions of end-of-life care may help improve patient and family outcomes by identifying those at risk for poor outcomes. Design and setting: This was a cohort study of patients with chronic illness and acute respiratory failure requiring mechanical ventilation who died after admission to an ICU in any of the 14 participating hospitals in the SeattleTacoma area between 2003 and 2008 (n = 1,500). Measurements: Using regression models adjusted for hospital site and patient-, nurse-and familylevel characteristics, we examined associations between ICU admission source (hospital ward vs. ED) and (1) family ratings of satisfaction with ICU care; (2) family and nurse ratings of quality of dying; (3) chart-based indicators of palliative care. 
Conclusion:
Admission from the hospital ward is associated with family perceptions of a lower quality of dying and less satisfaction with ICU care. Differences in receipt of palliative care suggest that family of patients from the hospital ward receive less communication. Nurse ratings of quality of dying did not significantly differ by ICU admission source, suggesting dissimilarities between family and nurse perspectives. This study identifies a patient population at risk for poor quality palliative and end-of-life care. Future studies are needed to identify interventions to improve care for patients who deteriorate on the wards following hospital admission.
Introduction
Transfers from hospital wards account for 14-28 % of all admissions to the intensive care unit (ICU) [1] [2] [3] . Patients who experience clinical deterioration on the hospital ward possess a significant burden of comorbidities and exhibit a high severity of illness at the time of ICU admission. These patients also experience higher rates of mortality than patients admitted from the emergency department (ED) [4-] , with a longer duration of time spent on the wards associated with a greater risk of death [6] . Similar to patients admitted to the ICU from the ED, patients admitted to the ICU from the hospital ward are often unable to participate in decision-making following ICU admission [7] . Although most ICU patients share a similar reliance on family members to act as surrogate decisionmakers [8, 9] , disparate pathways to the ICU may promote significant differences in family attitudes and expectations following ICU admission.
Little is known about the influence of ICU admission source on family perceptions of end-of-life care or potential implications for the delivery of palliative care. Both family expectations and clinician communication practices may differ by ICU admission source, and these differences have the potential to influence satisfaction with the care provided. Family member expectations for patient recovery may negatively influence ratings of care when a patient's projected course changes significantly. This may be particularly true when conflicting information about prognosis is provided by transferring and accepting physicians, respectively [10] . In addition, compared to patients admitted directly from the ED, patients from the hospital ward often come to the ICU accompanied by existing treatment plans. Communication with family members may be limited if clinicians do not perceive this transition as a major departure from preexisting care. We hypothesized that these differences would manifest as lower ratings of satisfaction with care, lower ratings of the quality of dying and receipt of fewer elements of palliative care for patients admitted to the ICU from the hospital ward, compared to patients admitted from the ED. Importantly, a limited understanding of the experiences and perspectives of family members of patients transferred to the ICU from the hospital ward is a barrier to addressing potential deficiencies in care. We undertook this study in order to enhance our understanding of the quality of care provided to this important patient population, with an interest in identifying those at risk for poor quality care and identifying potential targets for future intervention.
Utilizing data from a multi-center trial of a quality improvement intervention to enhance palliative care in the ICU [11] , we identified individuals with chronic illness and acute respiratory failure requiring mechanical ventilation and examined associations between ICU admission source (hospital ward vs. ED) and the following outcomes: (1) family ratings of satisfaction with ICU care as measured by the Family Satisfaction in the ICU survey; (2) family and nurse ratings of quality of dying as measured by the single-item Quality of Dying and Death question; (3) indicators of palliative care in the ICU. A version of this research has been previously presented in abstract form [12] .
Methods

Participants and setting
We used data from a multi-center, randomized trial of an intervention to enhance palliative care in the ICU for patients and their family [11] . Eligible patients were those who died in an ICU after a minimum stay of 6 h or who died within 30 h following transfer to another hospital location. Patients were identified through daily examination of the admission, discharge and/or transfer records at 15 Seattle-Tacoma hospitals with notification of death from 2003 to 2008. The intervention was not associated with improvements in outcomes [11] , so all patients were combined into one group for this analysis.
For this analysis, information regarding ICU admission source was available from the 14 participating hospitals, including two university-affiliated hospitals, three community-based teaching hospitals and nine communitybased, non-teaching hospitals. We excluded patients who spent B1 day on the wards or[1 day in the ED (n = 241). Additional criteria for inclusion identified patients with chronic illness and similar utilization of life-sustaining measures: (1) acute respiratory failure requiring either non-invasive or invasive mechanical ventilation; (2) the presence of one or more chronic comorbidities, including dementia, heart failure, malignancy, human immunodeficiency virus infection, chronic renal disease, diabetes, cirrhosis, connective tissue disease, chronic immunosuppression, chronic respiratory disease or cerebrovascular disease [Electronic Supplementary Material (ESM) Fig. 1 ]. All study procedures were approved by institutional review boards at each institution.
Data collection and variables
Methods for survey collection have been previously described [11] . Briefly, study materials were sent to each patient's home 4-6 weeks after his/her death, addressed to the family of the patient. A letter was included with the mailed surveys with instructions specifying that the family member who had the most knowledge of the care received by the patient during his/her stay in the ICU should complete the questionnaire. Nurse questionnaires were delivered within 72 h of death to the hospital mailbox of the nurse caring for the patient at the time of death/transfer, as well as to the nurse from the previous shift. Additional follow-up mailings included reminder/ thank-you postcards sent 3 weeks after the initial distribution of the surveys and a second set sent to nonrespondents after 5 weeks.
Trained chart abstractors reviewed patients' medical records using a standardized protocol. Training included a minimum of 80 h of practice abstraction with guided practice charts and independent chart review, followed by reconciliation with the abstraction trainers. We required 95 % agreement with the trainer prior to independent review. Five percent of all charts were co-reviewed to ensure a [95 % agreement on all data elements.
Outcome variables
The following outcomes were obtained from family and nurse surveys: (1) family ratings of ICU care as measured by the Family Satisfaction in the Intensive Care Unit (FS-ICU) questionnaire; (2) family ratings on the single-item Quality of Dying and Death (QODD-1) question; (3) nurse ratings on the QODD-1. Palliative care elements were abstracted from the medical record. Power calculations for the FS-ICU and QODD-1 outcomes are included in the ESM.
The FS-ICU is a reliable and valid questionnaire [13, 14] ; scoring based on 24 items provides scores for total satisfaction and two subscale scores, i.e. satisfaction with care and satisfaction with decision-making [15] . Scoring involves recoding and recalibrating individual items to a 0-100 range, with higher scores indicating higher satisfaction. Scores are calculated by averaging the available recalibrated items, provided the respondent answered at least 70 % of items in the relevant score.
The QODD-1 provides a succinct measure of the overall quality of dying using a single-item summary question: ''Overall, how would you rate the quality of your loved one's dying?'' Items are rated on an 11-point scale, ranging from 0 (a ''terrible'' experience) to 10 (an ''almost perfect'' experience). Compared to the QODD-22, which is a 22-item family-assessed questionnaire, the QODD-1 has demonstrated stronger associations with quality of care [16] . Scores on the QODD-1 have been associated with patient-and family-centered decision-making, communication with patients and families and symptom management and comfort care [16] . Higher scores correlate with multiple chart-based markers of high-quality end-of-life care, including the presence of standardized comfort care order sets and the occurrence of a family conference [16] . The QODD-1 has also been found to differentiate the quality of care provided in ICUs by physicians from various specialties [17] . Although the minimally important difference has not been defined, a difference of 0.7 on a 1-10 scale was found between those who died in the setting of their choice (home or hospital) compared to those who did not die in the setting of their choice [18] .
Evaluation of palliative care delivery in the ICU included assessment of five quality indicators of palliative and end-of-life care documented in the medical record. These were considered secondary outcomes and included: (1) family conference within 72 h of ICU admission; (2) prognosis discussed within 72 h of ICU admission; (3) involvement of a spiritual care provider, including a pastor, chaplain or spiritual advisor; (4) presence of do not resuscitate (DNR) orders at the time of death; (5) withholding or withdrawing of life support. These items were chosen based on a consensus conference to reflect the quality and quantity of palliative care provided to patients in the ICU [19, 20] .
Predictor variables
The primary exposure was ICU admission source, defined as either hospital ward or ED.
Potential confounders
We included hospital site as a covariate in all analyses because we found important differences in outcomes by site [21] . We investigated several patient and family characteristics as potential confounders, including age, sex and race/ethnicity. Additional variables assessed for patients included comorbidities, cause of death (cancer, trauma or other), hospital admission source and ICU service. Family characteristics included the relationship with the patient (e.g. spouse, parent, child), years the family member had known the patient and a variable indicating if the family member lived with the patient. The medical record provided information on patient age, sex, hospital admission source and comorbidities. Washington State releases confidential death certificate data linked by a patient identifier for research purposes. We used these records to retrieve information on patient race/ethnicity and cause of death; if data were unavailable or incomplete in the death certificate, we used data retrieved from the medical record. The specialty of the attending physician at discharge (i.e. medicine, surgery, etc.) was used as a proxy for specialty of the physician providing care in the ICU. Information on age, sex and race/ethnicity of the family member completing the survey, as well as his/her relationship to the patient was obtained from the family survey data. For nurses, survey responses provided information on age, sex, race/ethnicity and years of critical care experience.
Analysis
Analyses for this study utilized regression to assess associations between ICU admission source and our outcomes of interest. Potential confounders were evaluated for each outcome as follows: (1) variables related to either the patient or family for family-assessed outcomes; (2) variables related to either the patient or nurse for nurse-assessed outcomes; (3) variables related to the patient for chart-assessed outcomes. Outcomes from family surveys were independent observations with one survey per family member. However, because some nurses completed surveys for more than one patient, nurse surveys were not independent. Thus, for evaluation of nurse-assessed outcomes we used clustered regression to account for correlations within nurses. Dummy indicators were used to adjust for hospital site in all regression models [22, 23] .
For each outcome, we built regression models that involved our predictor, the outcome of interest and hospital site. We then separately evaluated each potential confounder for its effect on the primary predictor's coefficient when compared with the model adjusting for hospital site only. If the addition of the variable changed the coefficient of the predictor of interest by more than 10 %, the variable was defined as a confounder and used as a covariate in the final model [24] . Scores on the FS-ICU and QODD-1 were evaluated as continuous variables using multivariable robust linear regression, and elements of palliative care were evaluated as binary variables using multivariable robust logistic regression. The proportion of patients with completed family or nurse surveys was compared by ICU admission source using the chi-squared test. Assessment of patient characteristics was performed using the two-sample t test with unequal variances, chisquare test or Fisher's exact test, as appropriate. Analyses were performed using STATA 13.0 (StataCorp, College Station, TX) with statistical significance for all hypothesis tests set at p \ 0.05.
Results
Sample and measures
We identified 1,500 patients with chronic life-limiting illness and acute respiratory failure, of these 460 (31 %) were admitted to the ICU from the hospital ward and 1,040 (69 %) were admitted to the ICU from the ED. Mean patient age was 70.4 years [standard deviation (SD) 13.9] and 58 % of patients (n = 877) were male. The majority of patients were white and non-Hispanic (77 %), and most were admitted to the hospital from home (63 %). Of the evaluated comorbidities, malignancy, chronic respiratory disease, diabetes mellitus and chronic heart failure were most common, and most patients were cared for by medicine or medicine subspecialty services (89 %). Mean family member age was 57.9 years (SD 14.6), and the majority of family respondents were female (69 %). Patient characteristics by ICU admission source are described in Table 1 . Individuals admitted to the ICU from the hospital ward had a longer mean ICU length of stay than patients admitted from the ED [7.4 (SD 10.8) vs. 5.2 (SD 7.5) days, respectively]. For patients admitted to the ICU from the hospital ward, average length of stay prior to transfer was 10 days (SD 12.9). Compared to patients admitted from the hospital ward, patients admitted from the ED were more likely to have a DNR order in place (3 vs. 24 %, respectively) by the end of their first hospital day (EMS Table 1 ).
Family members returned 581 surveys, each completed solely by one family member, providing family responses for 38.7 % of patients (37.6 % for patients admitted from the hospital ward and 39.2 % for patients admitted from the ED; p = 0.55). Because nurses could evaluate more than one patient's death, nurses were able to complete more than one survey for analysis. A total of 610 surveys were completed by 380 nurses, providing nurse responses for 40.7 % of patients (43.3 % for patients admitted from the hospital ward and 39.5 % for patients admitted from the ED; p = 0.17). There were 260 patients for whom both a family member and a nurse completed a survey. Family characteristics are presented in Table 2 and nurse characteristics are given in EMS Table 2 . Unadjusted FS-ICU ratings, QODD-1 ratings and elements of palliative care are described by ICU admission source in Table 3 .
Family member and nurse perceptions of ICU care and quality of dying We identified significant associations between ICU admission source and family ratings of satisfaction with care and quality of dying. Family members of patients admitted to the ICU from the hospital ward provided mean unadjusted ratings of quality of dying of 6.5 [95 % confidence interval (CI) 5.94, 6 .96] compared with 7.3 (95 % CI 6.99, 7.57) for patients admitted from the ED. Families of patients admitted from the hospital ward also provided lower ratings of satisfaction with ICU care (75.0, 95 % CI 71.66, 78.41) compared to families of patients admitted from the ED (80.7, 95 % CI 78.87, 82.50). These differences remained significant after adjustment (Table 4 ). There were no significant associations identified between ICU admission source and either family satisfaction with decision-making or nurse-rated quality of dying (Table 4) . Table 4 describe the adjusted differences in palliative care for patients admitted to the ICU from the hospital ward, compared to those admitted from the ED. 
Discussion
In this observational analysis of 1,500 patients with chronic illness and acute respiratory failure who died following ICU admission, we identified significant associations between admission source and family ratings of quality of dying and satisfaction with ICU care. Family of patients admitted to the ICU from hospital Tests of association performed with robust linear regression (providing b) or logistic regression (providing OR) as appropriate QODD-1 Quality of dying and death single item, FS-ICU family satisfaction in the ICU survey, DNR do not resuscitate, b beta coefficient, OR odds ratios, CI confidence interval * Significant at p \ 0.05 a Scoring based on responses to a single-item summary question, rated on an 11-point scale (0-10) with higher scores reflecting a better experience b Scoring based on 24 items provides a score for total satisfaction and two subscale scores, i.e. satisfaction with care and satisfaction with decision-making. Scores range from 0 to 100, with higher scores indicating higher satisfaction wards were less satisfied with the ICU care they and their loved ones received and provided lower ratings of quality of dying. Our findings suggest that admission source influences family member assessments of quality of end-of-life care in the ICU. One possible explanation is that patients with chronic illness who began their hospitalization on the hospital ward experience a lower quality of communication about end-of-life care prior to ICU admission. Inadequate communication with seriously ill, hospitalized adults about treatment preferences is common [25] , and the failure to involve these patients in discussions about goals of care has been characterized as a 'medical error' [26] . This error of omission is even more troubling when it involves patients with chronic illness experiencing clinical deterioration following hospitalization. Although these patients can often participate in discussions about end-of-life care at the time of hospital admission, they are frequently unable to do so once critically ill [7] . Thus, the decision to transfer patients to the ICU often occurs without adequate discussion of goals of care [27] , placing patients at risk for receiving undesired interventions and shifting the burden of decision-making to the family. The provision of care inconsistent with patient preferences can negatively impact the experience of surrogate decision-makers [28] , and efforts to address patients' goals prior to death may improve family satisfaction [29] . The effects of poor communication on the hospital ward may persist throughout a patient's hospitalization and result in perceptions of lower quality of dying in the ICU and lower satisfaction with ICU care. Another potential explanation for our findings is that family expectations are conditioned by admission source in a way that influences family perceptions of dying in the ICU. Family of patients with chronic illness who begin their hospitalization on the hospital ward may have a certain understanding of the projected course of their loved one's illness. When a period of clinical deterioration occurs, unmet expectations may influence family satisfaction for the remainder of the hospitalization, particularly for patients who die following transfer into the ICU. Lower family ratings of satisfaction with care and quality of dying for patients admitted from the wards may reflect frustration with an unexpected change in trajectory of illness. In addition, our findings suggest that clinicians may fail to take advantage of communication opportunities to modify family expectations following ICU admission. We found that families of patients admitted to the ICU from the hospital ward received less communication following transfer of the patient than did family members of patients admitted from the ED. Patients from the hospital ward and their families have often established relationships with a variety of healthcare providers and typically arrive in the ICU with preexisting treatment plans. These factors may dissuade providers from actively engaging the family members of the transferred patients, particularly if the transfer to the ICU is perceived simply as a continuation of care. For family members, fewer elements of communication coupled with unmet expectations may contribute to lower family satisfaction. Improved communication between transferring providers from the hospital ward and accepting physicians in the ICU may offer an opportunity to explore family member expectations, identify unaddressed issues pertaining to preferences and goals of care and improve the quality of care for patients and their family members. Our findings suggest that patients admitted from the hospital ward to the ICU may be important targets for interventions to improve quality of end-of-life care. Although reasons for admission may differ [4] , patients from both the ED and hospital wards are critically ill at the time of ICU admission and experience significant mortality. It is troubling that patients admitted from the wards received fewer elements of communication but were more likely to have life support withdrawn than patients admitted from the ED. Trials of intensive care may be employed in the setting of prognostic uncertainty, but these should occur in conjunction with adequate communication with surrogate decision-makers [30] . In the absence of timely communication, treatment plans cannot be aligned with patient goals and decisions regarding the withholding or withdrawal of life-sustaining measures may be delayed. Importantly, the duration of time spent on the hospital ward prior to ICU transfer has been suggested as an important trigger for palliative care consultation [31] . An intervention that requires a family conference within the first 72 h of ICU admission from the hospital ward may provide an opportunity to clarify goals of care and avoid continued provision of life-sustaining measures if this is not consistent with patient goals. This may have implications both for family satisfaction with end-of-life care and length of stay in the ICU [32] .
The finding that nurse ratings did not significantly differ by pre-admission location underscores the need to explore family perspectives. Discordance between clinician and family perceptions of quality of dying has been previously documented, and this finding highlights the importance of perspective as well as the need to evaluate clinician and family satisfaction separately [33] . It is possible that the duration of hospitalization may influence perceptions on the quality of dying. For family members of patients spending several days on the hospital ward prior to ICU admission, their impression of quality of dying may take the entire hospitalization experience into account. ICU nurses, on the other hand, experience only the portion of a patient's stay which involves ICU care. That nurses did not report differences in quality of dying may serve as a reminder that clinicians are often unaware of the frustrations felt by family of critically ill patients [34] . Vigilance on the part of providers may enable early recognition of this dissatisfaction and allow family member concerns to be promptly addressed. Such an approach may not only improve the quality of care for patients and family, but might also attenuate the anxiety and post-traumatic symptoms commonly experienced by family members [35] .
This study has several important limitations. First, measures of severity of illness at ICU admission were not available. However, all patients included in this study showed evidence of chronic life-limiting illness and acute respiratory failure and all patients died during hospital admission, suggesting a similar severity of illness. Second, response rates, though similar to those of other studies in which families were enrolled after the death of a family member, could introduce response bias. Importantly, the proportion of missing outcome data was similar by ICU admission source, arguing against a differential response bias for our predictor of interest. Third, we did not account for multiple comparisons when assessing quality indicators of palliative care in the ICU, and this may have led to spurious associations. However, our study was an exploratory analysis that attempted to minimize the chance of false-positive associations by specifying the predictors of interest a priori. Lastly, this study included patients in one geographic area, and the results may not be generalized to other regions. Although there is regional variability in end-of-life care in the ICU, our region approximates the intensity of care at the endof-life in many other regions of the USA [36] .
In conclusion, we found significant associations between admission source and family ratings of satisfaction with care and quality of dying. Family of patients admitted to the ICU from the hospital ward reported Fig. 1 Characteristics of palliative and end-of-life care by intensive care unit admission source. Family conferences and discussions of prognosis were those occurring within the 1st 72 h of ICU admission. p values are from multivariable robust logistic regression models. WH/WD withheld/withdrawn lower satisfaction with care and a lower quality of dying for their loved ones compared to families of patients admitted from the ED, thereby identifying an important target for quality improvement. Furthermore, differences in palliative care following ICU admission suggest that patients transferred from the hospital ward receive less communication from their healthcare providers. This study identifies a patient population at risk for poor quality palliative and end-of-life care, and admission from the hospital ward may serve as an important indicator alerting clinicians to family members in need of communication strategies that address pre-existing expectations as well as the implications of ICU transfer. Future studies evaluating end-of-life care in the ICU should consider the role of ICU admission source, and additional investigations are needed to develop interventions to improve the quality of palliative care for chronically ill patients at high risk for clinical deterioration following hospital admission.
